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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Dyestuffs Sectional Committee had been approved by the Textile Division Council. 

With the continuous progress in the synthetic dyestuff industry and the rapid increase in the 
number of dyestuffs in use, the existence of reliable methods of their identification needs no 
emphasis. Such methods enable the dyer, calico printer, dyestuff manufacturer and other users 
of the dyestuff to ascertain whether certain products supplied by one firm are or are not identi- 
cal with the products sold under a different brand name by another firm. Mere similarity in 
shade and corresponding methods of application do not suffice alone to establish equivalence. 
It is equally important to know that the competing dyestuffs are chemically identical, or at least, 
they belong to the same chemical class, because the degree of fastness and other important 
properties of the dyestuff depend upon its chemical constitution and determine its suitability 
for the purpose in view. 

According to the scheme of identification of dyestuffs given in this standard, the various dyestuffs 
have been classified into two main groups, viz (a) water soluble dyestuffs, and (b) water insoluble 
dyestuffs. The further classification of the dyestuffs in each group has been prescribed based on 
their behaviour upon reduction, re-oxidation and other chemical properties. Some additional 
tests have also been prescribed for certain dyestuffs. 
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TEXTILE DYESTUFFS - IDENTIFICATION 
OF APPLICATION CLASSES OF DYESTUFFS 

IN SUBSTANCE 



1 SCOPE 

This standard prescribes methods of identifica- 
tion of application classes and chemical classes 
of dyestuffs in substance. These methods are 
mainly applicable to identification of a single 
class of dyestuffs and not to mixtures of two or 
more dyestuffs of different application classes. 

2 REFERENCES 

The Indian Standards listed in Annex A are 
necessary adjuncts to this standard. 

3 PREPARATION OF TEST SAMPLE 

3.1 Sample from the lot shall be drawn so as to 
be representative of the lot. The sample drawn 
in accordance with the relevant material speci- 
fication or as agreed to between the buyer and 
the seller shall be held to be representative of 
the lot. In case the material specification does 
not exist and there is no agreement between the 
buyer and the seller, a representative sample of 
the dyestuff shall be drawn as prescribed 
in 9-1 and 9.2 of IS 11635 : 1986. 

3.2 If the dyestuff is in powder form, draw from 
each container selected small increments of the 
dyestuff by a suitable sampling instrument from 
at least three different parts and mix them 
thoroughly to get a composite test sample 
weighing about 20 g. 

3.3 If the dyestuff is in liquid or paste form, 
stir the contents of each container selected 
thoroughly with a glass rod and draw small 
increments with a suitable sampling instrument 
from at least three different parts and mix them 
thoroughly to get a composite test sample 
weighing about 20 g. 

4 APPARATUS, MATERIALS AND 
REAGENTS 

4.1 Apparatus 

4.1.1 Test Tubes 

4.1.2 Glass Beakers of 250 ml Capacity 



4.1.3 Separating Funnels 

4.1.4 Microscope 

4.1.5 Porcelain Crucible 

4.2 Materials 

4.2.1 Lead Acetate Paper 

4.2.2 Mordanted Wool 

4.2.3 Scoured Acetate Fabric 

4.2.4 Scoured Cotton Fabric 

4.2.5 Scoured Wool Fabric 

4.2.6 Burner 

4.1.1 Hot Water Bath 

4.2.8 Unmordanted Wool 

4.2.9 Scoured Viscose Fabric 

4.3 Reagents 

4.3.0 Quality of Reagents 

Unless specified otherwise pure chemicals shall 
be employed in tests and distilled water ( see 
IS 1070 : 1977 ) shall be used where the use of 
water as a reagent is intended. 

NOTE — 'Pure chemicals' shall mean chemicals 
that do not contain impurities which affect the 
test results. 

4.3.1 Tannin Reagent 

Prepared by dissolving 10 g of tannin and 10 g 
of sodium acetate in 200 ml of water. 

4.3.2 Zinc Dust 

This must not have been kept too long. 

4.3.3 Acid Stannous Chloride Solution 

Prepared by dissolving 100 g of stannous chlo- 
ride in 100 ml of pure concentrated hydrochloric 
acid and 50 ml of water. 

4.3.4 Lead Acetate Solution 

5 percent ( m/m ) solution in water. 
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4.3.5 Acid Permanganate Solution 

Prepared by dissolving 1 g of potassium perma- 
nganate and 2 g concentrated sulphuric acid in 
100 ml of water. 

4.3.6 Chromium Fluoride Reagent 

Prepared by dissolving 10 g of chromium 
fluoride and 5 g of sodium acetate in 100 ml of 

water. 

4.3.7 Alcohol ( 95 percent v/v ) 

Ordinary strong alcohol or methylated spirit. 

4.3.8 Caustic Soda Solution ( J Percent ) 

5 g caustic soda flakes dissolved in 100 ml of 
water. 

4.3.9 Caustic Soda ( 1 Percent ) 
Dilute solution in 4.3.8 five times. 

4.3.10 Acetic Acid 

10 ml of glacial acetic acid dissolved in 95 ml 
of water. 

4.3.11 Dilute Formic Acid ( 1:100 ) 

lml of 90 percent formic acid in 100 ml of 
water. 

4.3.12 Dilute Hydrochloric Acid 

5 ml of concentrated hydrochloric acid in 
100 ml of water. 

4.3.13 Dilute Ammonia ( 1:100 ) 

1 ml concentrated ammonia diluted with 100 ml 
of water. 

4.3.14 Aqueous Alcoholic Ammonia 

1 ml of concentrated ammonia mixed with 
50 ml of water and 50 ml of alcohol. 

4.3.15 Concentrated Sulphuric Acid 

4.3.16 Manganese Dioxide 

4.3.17 Formosul G 

4.3.18 Sodium Hypochlorite Solution 
Containing 2 g/1 available chlorine. 

4.3.19 Pyridine-Water Mixture 
In the ratio of 57 : 43. 

4.3.20 Ethylene Diamine 
Sp gr 0-97, b. p. 117°C. 



4.3.21 Carbazol Solution 

1 percent in concentrated sulphuric acid. 

4.3.22 Iodine Solution — 2-648 g/1. 

4.3.23 Silicotungstic Acid ( SiO,.12 W0 3 . 20H,O ) 

4.3.24 Ceric Sulphate Solution 

4.3.25 Ferric Chloride Solution 
1 percent ( m/v ). 

4.3.26 Sodium Sulphide Solution 
5 percent ( m/v ). 

4.3.27 Methyl Pyrrolidene 
b. p. 202°C. 

4.3.28 Sodium Chloride 

4.3.29 Potassium Persulphate Solution 

4.3.30 Sodium Bicarbonate 

5 CLASSIFICATION OF DYESTUFFS 

5.1 For the purpose of identification, the dye- 
stuffs shall be classified into two main groups, 
namely, (a) water soluble dyestuffs and (b) 
water insoluble dyestuffs. 

5.1.1 Water soluble dyestuff shall be classified 
into the following sub-groups: 

a) Basic and basic mordant dyestuffs; 

b) Direct and water soluble sulphur 
dyestuffs; 

c) Acid, acid mordant and metal complex 
dyestuffs; 

d) Solubilized vat dyestuffs; and 

e) Reactive dyestuffs. 

5.1.2 Water insoluble dyestuffs shall be classi- 
fied into the following sub-groups: 

a) Sulphur, mordant, spirit soluble, and vat 
dyestuffs; 

b) Disperse dyestuffs and pigments; and 

c) Naphthols, fast colour bases and fast 
colour salts. 

6 TEST PROCEDURE 

6.1 Test for Homogeneity of Dyestuff 

Test the homogeneity of the dyestuffs by the 
methods prescribed in Appendix A of IS 4394 • 
1988. 
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6.2 Identification of Water Soluble Dyestuffs 

6.2.1 Add 10 percent acetic acid and tannin 
reagent to a 1-0 percent solution of the dyestuff. 
Formation of coloured precipitate indicates 
presence of basic and basic mordant dyestuffs. 
For further identification of these dyes, follow 
the procedure given in Table 1. 

6.2.2 If no precipitate is formed, boil separately 
small volumes of dyestuff solution with white 
viscose rayon and with secondary acetate. Then 
boil the materials with 1-0 percent ammonia 
solution for 1 min. Viscose rayon dyed indi- 
cates presence of direct and water soluble 
sulphur dyestuffs. If neither fibre is dyed, it 
indicates presence of acid, acid mordant and 
metal complex dyestuffs. For further identifica- 
tion of these dyes follow the procedure given 
in Tables 2 and 3. 

6.2.3 Add potassium persulphate solution to 
an acidified solution of the dyestuff and warm. 
Formation of coloured precipitate indicates the 
presence of solubilized vat dyestuffs. 

6.2.4 If none of the dyestuffs as given in 6.2.1 



to 6.2.3 are present, dye a piece of cotton 
cloth by padding in 1*0 percent dye solution 
containing sodium bicarbonate and dry at 
105°C. Cotton dyed indicates the presence of 
reactive dyestuffs. For further identification of 
these dyestuffs, follow the procedure given in 
Annex B. 

6.3 Identification of Water Insoluble Dyestuffs 

6.3.1 For identification of sulphur, mordant, 
spirit soluble, sulphurized, indigoid and other 
vat dyestuff, follow the procedure given in 
Table 4. 

6.3.2 For identification of disperse dyestuffs 
and pigments follow the procedure given in 
Table 5. 

6.3.3 For identification of naphthols, fast 
colour bases and fast colour salts, follow the 
procedure given in Annex C. 

6.4 Additional Tests 

6.4.1 For further identification of certain of 
the above mentioned dyestuffs follow the pro- 
cedure given in Annex D. 



Table 1 Identification of Basic and Basic Mordant Dyestuffs 

( Clause 6.2 .1 ) 



Reduce 5 ml of hot solution ( 1.0 percent ) of the dyestuff with zinc dust and a few drops of 5*0 percent acetic acid 



The solution is decolourized and the colour returns on 
exposure to air. The colour of the aqueous solution is 



Red — Azine 
Class 



Orange and 

Yellow — 

Acridine 

Class 



Green — Thiazine 
Class 



Blue— 
Oxazine or 
Thiazine 
Class 



Violet — Oxazine 
or Azine 
Class 



The solution is 

decolourised 
and a pink colour 
returns on expo- 
sure to air — 
safarineazo 
class 



Add chromium Add chromium 
fluoride reagent fluoride reagent 
to 5 ml solution to 5 ml solution 
of the dyestuff of the dyestuff 
Colour No Colour No" 

precipi- preci- precipi- preci- 
tated— pit ate — tated — pitate — 
Basic Basic Basic Basic 
mordant Dyestuff Mordant Dyestuff 
Dyestuff Dyestuff 



The solution is 
decolourised 
and the colour 
returns on spot- 
ting with a glass 
rod dipped in 
acid permanga- 
nate solution on 
a filter paper 
dipped in dec- 
olourised solu- 
tion— Triphenyl 
methane and 
pyron classes 



The solution is 

decolourised 
and the colour 
does not return 
either in air or 
with acid 

permanganate 

azo class 



Colour not 
altered — 
Thiazoles and 
kewaimide 
classes 



XIX 



v© 



Table 2 Identification of Direct and Water Soluble Sulphur Dyestuffs 

( Clause 6.2.2 ) 



Boil 5 ml of 1-0 percent dye solution in 5 ml acid stannous chloride in a test tube, the mouth of which is covered with filter paper moistened with lead acetate solution 



A deep brown stain is produced* — 

Sulphur class 
Add hydrochloric acid and zinc 
dust to the dye solution - H»S 
evolution indicates — Solubilized 
Sulphur dyestuff 



Little or no brown stain is produced — Direct dyestuff. Reduce with zinc dust and acetic acid 



Colour reduces very slowly and 
incompletely— Thiazol class 



Decolourised. Colour returns 
in air — Stilbene class 



Decolourised. Colour does not return 
in air — Azo das* 



♦Prolonged boiling may discolour the brown stain due to the action of hydrochloric acid formed. 



Table 3 Identification of Acid, Acid Mordant and Metal Complex Dyestuffs 

( Clause 6.2.2) 



Test the dye for presence of Cr, Co, Ni» Cu and Fe. Presence of metals indicates metalcomplex dyestuffs. If metals are absent, reduce the dyestuff 

with 2inc dust and acetic acid 



Colour unaltered — 
Quinoline class 



Decolourised. Colour 
returns in air — Azine, 
thiazone and pyron 
classes 



Decolourized. Colour 
returns on spotting 
with acid permanga- 
nate — Triphenylmethane 
and pyron classes 



Decolourised. Colour does not return either in air or with 
acid permanganate — Azo, nitro and nitroso classes. Boil 
small pieces of chromed and unchromed wool together in 
the same dye solution for 30 min with a few drops of for- 
mic acid( 1 : 100) 



Not decolourised 
but changed in 
shade — Anthracene 
class 



Chromed wool dyed more 
deeply and/or gives a 
faster colour than that 
obtained on the unchro- 
med wool — Acid Mordant 
dyestuff 



Little difference in colour bet- 
ween chromed and unchromed 
or wool dyed more deeply and/ 
or gives a brighter dyeing than 
that obtained on the chromed 
wool — Acid dyestuff 



Wash the dyed chromed and unchromed wool patterns 
thoroughly and boil with ammonia* ( 1 : 100 ) 



Oi 



Little or no colour stripped 
from the chromed pattern— 
Acid Mordant dyestuff 



Colour stripped from both 
the patterns— Acid dyestuff 



*In case of black dyes, aqueous alcoholic ammonia should be used instead of aqueous ammonia. 
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Table 4 Identification of Sulphur, Mordant, Spirit Soluble and Vat Dyestuffs 

(Clause 6.3 A) 









Add 0*1 g of dyestuff to 5-0 percent sodium hydroxide solution and warm 



The dyestuff dissolves. 
Add a little zinc dust 
and ammonia to the 
alkaline solution and 
boil 



The dyestuff is insoluble in sodium hydroxide 



Boil with 95 percent alcohol 



The dyestuff dissolves. 
Reduce the alcoholic solution 
with zinc dust and acetic acid 



The dyestuff does not dissolve. Apply stannous chloride 
and lead acetate test 



Solution decolourised 
or changed in shade 
to yellowish brown or 
brown. On pouring on 
to filter paper, original 
colour returns. Apply 
stannous chloride and 
lead acetate test Brown 
stain produced — Sulphur 
class. Treat with cold 
dilute sodium hypo- 
chlorite solution for 
5-10 rnin-decolourised 
— sulphur dyestuff 



Solution decolourised 
on pouring on to 
filter paper-original 
colour does not 
return — Mordant 
dyestuff of the nitroso 
and azo class. Apply 
stannous chloride and 
lead acetate test. No 
stain produced — Mor- 
dant dyestuff of the 
Anthracene , pyrene or 
examine class 



Remains 
unchanged 
quinoline 
class 



Decolourized but 
colour returns in 
air or on spotting 
with acid perman= 
ganate — Azine 
and triphenyl 

methane class 



Permanently 
decolourised 
— Nitre and 
azo class 



Brown stain 
produced — 
sulphurized 
vat dyestuff 
Add 1:1 hydro- 
chloric acid 
and zinc metal 
to the dyestuff 
— H 2 S evolved 
and the dye is 
insoluble in 
sodium sulphide 
solution — sulph- 
urized vat dye- 
stuff. Add ben- 
zene to dyestuff 
not disssolved 
— Sulphurized 
vat dyestuff 



No brown stain produced. Reduce 
with sodium hydroxide (5 percent) 
and sodium hydrosulphite. The 
dyestuff dissolves and dyes viscose 
rayon — Vat dyestuff 
_.. * > 



The leuco com- 
pound is dark 
coloured — Anthro- 
cane and naphth- 
acene classes, 
Heat a little 
quantity of dye 
on watch-glass 
— does not sub- 
lime— naphtha- 
cene classes 



The leuco com- 
pound is yellow 
or clear orange 
— Indigoid class. 
Heat a little 
dyestuff on 
watch glass sub- 
limes and gives 
coloured vapo- 
ours — indigoid 
class 



Table 5 Identification of Disperse Dyestuffs and Pigments 

( Clause 6.3.2 ) 



Treat a piece of secondary cellulose acetate in a suspension of the dyestuff or pigment in 1 g/1 soap solution at 80°C for 15 Min 



Secondary cellulose 
acetate dyed — 
Disperse dyestuff 



Secondory cellulose acetate not dyed. Add 5 percent sodium hydroxide solution and 25 to 50 mg of 
sodium hydrosulphite and boil 



Colour is dark violet. Add to it 20 percent acetic 
acid solution 



Colour remains 
violet — Phthalo- 
gen green pigment 



Colour changes to green — 
Alcian blue pigment. Treat 
the pigment with conc t 
nitric acid and cone, sul- 
phuric acid separately. 
Colour changes to green in 
each case — Alcian blue 
pigment 



Colour does not reduce. Treat 
the pigment with cone, nitric 
acid. Colour changes to violet 
and on treatment with cone, 
sulphuric acid the colour 
changes to bright green — 
Phthalogen blue 



Colour is brown which changes to 
black when exposed to slit- Aniline 
black. Warm the pigment in cone, 
sulphuric acid and pour a little cold 
water - Dull green colour confirms 
Aniline black.. Treat the pigment in 
sodium hypochlorite solution for 
1 min. Brown colour confirms 
Aniline black 
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ANNEX A 
( Clause 2 ) 

LIST OF REFERRED INDIAN STANDARDS 

Title IS No. Title 

Water for general laboratory dyestuffs {first revision ) 

11635:1986 Method for determination of 
strength of disperse dyes for 



use ( second revision ) 



Method for evaluating 

strength of homogenous vat polyester by screen printing 

ANNEX B 
( Clause 6-2.4 ) 

IDENTIFICATION OF REACTIVE DYESTUFF 



B-l Dye a piece of cotton fabric with 1*0 per- 
cent dye solution. Treat the dyeing in a solution 
of 1 ml/1 concentrated sulphuric acid and 2 g/1 
sodium sulphate. The colour stripped from the 
cotton fabric indicates presence of dyes of 
triazine type ( procions and cibacrons ). In case 
no colour is stripped, it indicates presence of 
vinyl sulphore type reactive dyes. 

B-2 Dye cotton piece with 1-0 percent dye 
solution at room temperature and at 60-70°C 
separately. If the cotton piece dyed at 60-70°C 
is more deeply dyed than the other, it indicates 
presence of mono-chlorotriazinyl type reactive 
dye. If the other piece is more deeply dyed, it 
indicates presence of dichlorotriazinyl reactive 



dye. Dye a piece of polyamide fabric with the 
dye. If the polyamide fibre is dyed, it indicates 
the presence oiprocinyl dyes. 

B-3 Dye a piece of wool fabric at 80-90°C. 
Wool fabric dyed indicates presence of lanasol 
dyes. 

B-4 Dye pieces of cotton and wool fabric with 
the dye. Wool fabric dyed more deeply indi- 
cates presence oiprimazine type reactive dyes. 

B-5 Dye a piece of cotton fabric in 1-0 percent 
dye solution containing no alkali. Remove the 
piece and wash in water. If very little or no 
staining occurs, it indicates presence of Levafix 
type reactive dyes. 



ANNEX C 

( Clause 6.3.3 ) 

IDENTIFICATION OF NAPHTHOLS, BASES AND FAST COLOUR SALTS 



C-l IDENTIFICATIONS OF NAPHTHOLS 

C-Ll Treat the dyestuff with a diazotised base. 
Formation of coloured compound indicates the 
presence of naphthols. 

C-1.2 For the identification of a particular 
naphthol, crystallize the sample of the dye 
twice from a suitable organic solvent and 
determine its melting point and molecular 
weight. 

C-2 IDENTIFICATION OF FAST COLOUR 
BASES 

C-2.1 Prepare aqueous solution of the base. If 
it is acidic to litmus paper then the base is 
present as a salt. Then add excess caustic 
soda to the base and heat to boiling with 
vigorous stirring. Cool the mixture and if base 
separates out as a solid, filter and wash it free 



from alkali and crystallize it from water, alcohol 
or any other suitable solvent. If, on the other 
hand, the base separates out as a liquid, cool 
the mixture thoroughly and extract with other. 
Make the extract free from alkali by washing 
with water and treat with anhydrous sodium 
sulphate and then evaporate. Identify the free 
base thus separated by melting and boiling 
points of the free bases and their acetyl, ben- 
zeyl azo-/7-naphthol derivatives. 



C-3 IDENTIFICATION 
SALTS 



OF FAST COLOUR 



C-3.1 Treat the substrate with alkaline naphthol 
solution. Formation of coloured compounds 
indicates the presence of fast colour salts. For 
further identification, couple the fast colour 
salt with /^-naphthol. Crystallize the insoluble 
dye formed from a suitable solvent and 
determine its melting point. 
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ANNEX D 

( Clause 6.4.1 ) 
ADDITIONAL TESTS 



D-l BASIC DYES 

D-l.l Acidify 1 percent solution of the dye 
with 10 percent acetic acid. Add to it 1 percent 
solution of ferric chloride, a black precipitate 
is obtained. 

D-1.2 To a 1 g/1 solution of dye, add 2-648 g/1 
solution of iodine. Spot the turbid liquid on a 
plate having a spot of starch so that both 
merge together. The starch turns blue. 

D-1.3 Add silicotungstic acid ( Si0 2 . 12 W0 3 . 
20 H a O ) to 1 g/I dye solution and add a little 
hydrochloric acid. A precipitate is obtained 
which is insoluble in cold and boiling water and 
boiling dilute hydrochloric acid. 

D-2 SULPHUR DYES 

D-2.1 Boil 0-1 g dye with ethylene diamine. 
The dye gets dissolved giving coloured solution. 

NOTE — Indocarbon black dyes give reddish solu- 
tion which revert to original shade on dilution with 
water whereas sulphur black gives greenish 
solution. 

D-3 SOLUBILIZED VAT DYES 

D-3.1 Dissolve about 0-5 g of dye in 50 ml 
water. Add slowly with constant stirring a mix- 
ture of 50 ml water, 5-10 ml ( or more if 
necessary ) eerie sulphate solution and ^ 10 ml 
concentrated sulphuric acid and keep in hot 
water bath at about 80°C for 3 to 5 min. The 
parent regenerated vat dye will be precipitated. 

D-4 DIRECT DYES 

D-4.1 Introduce few pieces of white cotton in 



1 percent dye solution and heat to 80°C. Add 
little sodium chloride and allow it to cool. The 
white cotton is stained evenly and the stain is 
not removed by boiling with 1 percent ammo- 
nium hydroxide solution. 

D-5 ASH TEST 

D-5.1 Add 0*2 to 0*3 g of flux composed of equal 
parts by mass of powdered sodium carbonate 
and sodium nitrate to 0-lgofdye. Fuse the 
mixture and allow it to cool. The presence of 
any metal is indicated by the colour of the 
fused mass as follows: 



Colour of Fused Mass 


Metal Present 


Yellow 


Cr 


Royal blue 


Co 


Blue-green 


Mn 



The presence of Co or Mn indicates Neutral 
Dyeing (1:2 metal complex dyes ). The 
presence of Cr indicates chrome dyes or 
metallized dye ( that is 1 : 1 metal complex 
and 1 : 2 metal complex dyes ). 



D-6 REACTIVE 
DYES 



DISPERSE (PROCINYL) 



D-6.1 To 0-1 percent dye solution in formic 
acid or chlorophenol, add 1 ml of ethylene 
diamine hydrate diluted with 5 to 10 ml of 
water. Warm for 5 to 10 minutes and then 
filter. If the dye remains along the precipitate, 
it is a reactive disperse dye. 
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